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PLATE PENBTEATIOX COPAZISCH TEST OF THS

STARDARD 90y AF, T33R7 SHOT ARD

TR0 ALTERKATE DZSIINS  (v)

DATE OF FIRING: 230 - 21 JULY, 4T 1 AJGIST 1957
AESTEACT

OZJaCTIVE

et an w

To determine the pemetrz:ion abilities of 'wc cesigns newly submitted as
compared with the standard design 90me, iF, T3327 shot.

- SUYARY

gllu ballisgtic limits were detormined on 3~-inch homogensous armor plate
&t 60 obliquity for the stamdard swot and the two alternate designs. The PEL
sbtainad were:

vl

« =

8. Standard 0mm &P T33B7 (wiin windshield) - 2813 fps.

*

E ]

e "Sleeve® design S0mm, AF, 733287, (without windsiield) - 2785 fps.

ce "Two-pisce® design 90mm, AF, T33X7 (without windshield) 20 complste
penstrations were obtained within the pun rated saximum pressure of 47,000 psi.

CONCLUS IO¥

The “slseve® design appears capable of penctrating more aruor at the same
striking velocity than either the standard or "two-pisce® Josign shot.

EECOMMEXDAT IDY

The 50mm T33E7 “sleeve® design with windghield should be fired and the
results compared with the staniard design from the sams heat of stesl to
deteruine which has the higher penetrating ability,
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CONFIDENTIAL

1. INIMCIUCTIOR

The method nov used to ettach wvindshields tc AP shot is the "voleweld
C-1k. (ccasional reports have been received cf windshield seperstion during
fiigkt. Many cf these failures can be attributed o :mproper cbturaticnm
and/or imprcper cy: wvelding techmiques. To elleviate the protler of ig-
proper cyclewvelding, an impect fixture wae decigned end :zm-crporated Lz wn
gehot manufacture. Even thougk the impart fixture :psures & mircimm »ond
strength, gas "blov-by"” can cause vindshield failure. Therefcre. by elimi-
nating the joint betweer windshield aad shot body by imcorporatinmg -t .nte
a sleeve to fit arocund the shot body, both r—cblems 'gas "tl-w-ty and
syclewelding ) ‘are eliminated.

I1. DESCRIPTION (F MATERIEL

A. Tweity ztandard S0mm T33E7 reference rounis Drawing Bo. 75-2-54%

T™wo-piece Body:

st

This deeign incorporates the 98V65 hardemed triple allcy sweel ogive
zip screwed into & 1100 series steel body (Draving ¥o. FPFP7750, Fevision

Z. Sleeve Design:

Tr this desigr (Drawving No. FINL9595 Revision A) the ilameter cf =he
stanéaré Y0mm T33E7 AP shot bas beem reduced by approximscely .250. A
~ylinder or sleeve of 1100 series steel s forced over thie surface and
finish- machined to the standard shot comfigurstiom.

'Note) Paragrapn C ves copied from TPR #FAMIC-5-1. Item oe. .HZovever
tnies doee not coincilde vith drawing oumber FIL 9590 amd 75-2-545, wmicn
would require a diametric decrease of 35.520 - 3.257 « .28% :instead of .JoC

I1I. DETALS OF TEST

A. PROCEDURE .

1. The essential number of rounds vere firei at 3-inch homogeneous
armor plate at 560° obliquity (BEN-321; “harpy-ambient temperature
51 foot-pounds, -40°F 42 foot- pounds) tc determime a piate bailistic
limit for each aof the three designs.

2. Velocities were measured by firing through twc sclencid coile
placed in fromt of the gun and recording projectile tranmsit time bty counter-
chronograph. Prom this measured.velocity muzzie velocities were caiculated.
Knovledge of the distance from the second coil itc the plate enmbled striking
velccities to be calculated.

()



COMRADERTIAL

3 Thapber prezsures Ts-~ messurel up all roun oy plerleg twn eedb
sediug caiiber M3 gages ip “ae base of the are

4. All round-by-round data and other per .*n"t nformmtice €
available in Appendix ?'i.-ng Resord Mo P£2590¢°

B. RESJLIS

1. A plate ballistic l:imit ¢ 2813 fps s obta.zes by the firing of
the standard 90mm, AP, shot (Test round mumbers 7, 7 10, 11, 12, amd 1%

2. A plate ballistic limit of 2785 fps was cbta‘ped by the fir‘mg of
the modified 70me AP T23E7, reduced “iameter bofy vits tleeve Dy W
FD 19595, Revisiom A). (Tost round sumber: -~ ° 2, 7 apd 1

2. HNo plate baiiistic limit was cbtaimed by the firing of ithe modifield
9Omm, P, T33E7 shot cf the two-piere body decisrn 'Dag. M¥o. FF T730.
Revision A). No ccomplete pemetrations wers _brained “oez the design et
fired at charges producing a striking veloci<ty of 2G4l £z (3017 Tpe
muzzle velocity), and a chamber pressure of 37500 pei (47000 pst is
gur-rated meximum pressure). .

<. All striking lmpreesions on the plate were oI the same ecsemzial
shape, ndicating that the break-up and malling of the shot cf all designs
was estentially the same.

Iv. COBCLTUSI WS

A. The penetration capabilities of the Two-pic-e design for Shot AP,
T3IET does not favorably compare vith the standsrd a.nd -..‘-eve design: vhen
#iring against 3-inch homogemeocu: :rmor a*+ 50° obligui

B. The penetration capabilities are appareztily gra2ater for the sleeve
design than for the standard design vwhen firing agairs*® armor plate st
60° obliquity.

V. RECOMEEDATIONS

It iz recommended that:

A. The two-piece design be comsidered unsatisfa tory besed on pemetration
limites obtained with the standard and sleeve design shots.

B. The sleeve design and the standard desigr be >ompared by meens of &
plate penetration tes*. O5uth designs snoulc e mage “rom T.e SEme feat of
;tesl ana the test conditions imclude hish;, intermediate and . om ohlionicey
Targets,
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Mr. M. A. Pilla
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ngrTm Yo ..~ 17 V ey 1997

At s I f 2(;

e — 2 & o o T , -
SJXT: Transsdttal of Test Frotrn eest P~ 102~
" ’ -
Cse 0 mandin: Teneral
» - O
DHerdeen Provir- Trowd
..
laryland
: SO NS R i
AT IR DAPS, "r. C. Younsns
4 /- 4L/
™
TV o Y » a8 EARE e - g 4 e & P -
1. Tormrded for :our ‘rTormeiion wnd retertion s Trenllond a >
. - - . . ) - 2 - -~
iarserial's Test Prosran Necuest Ti= IC<C-l hick outlines & rrocran to
% ~ -~ ) > - o~ oy, e =, L
deter—ine the capabilities of two ; desizne of the S0um TINET AP skt
aceinst plate.
.
\1

2. Part #f the -aterisl is on han’ zt rour Provirg Jrowsc 'ith
vs

the excection of the modified ®0mz T°IT7 AP siot. It anticipeted
trat the meterdi:l “or test ~i1] arrive =t vour Frovin: Uround derisgy

weota

the last —eek of Tebru:zry 1957,

2 (M

)

3. It is recuested that tiis _rsen:z] be notifled ir advance

'e - -
-

- - 4 -
£ the firin:- 90 that recregsentatives may withess the t--t,

- wod - s embag

TR MT CYANDEN:

N

& Inels (in.dup) bk P L
1. TPL FPhk=IC-8-1-' _— J ¥ 3
2., Dmg 75=2--5L5 2ev 1 \ssistart
3¢ Dug TF 7760 Cev 4
L. Dwg FD 18596 Rev A

OAC, @m‘m’ :}o Lo ?f‘il".k ‘"_/inc'.‘.’
Pic Ars, 'x. D. Clark w/incls

i

2

cc:

e



Tert Trorer Cecmest VA TIA-l
Prankford Areenal, Piila, 7, Fa.

1. lstertal foxr Temt:

P | 2
&. samanition:

TSveaty (20, standard ©mp TP - Mo e wsed s eferente ounis.

Y =

Trecty (20) otified YO TINT = [Teo=rlece tofr)

Ff e
-
- %
- - - - -
-y Fmam N ' - ———— fo_ = : . . -
2] Treoty (20, modiTled “Um TITT - (Leduced laster bofr viie sleewe,
Bt » - ] - -
b. nlicebls Drewings for use iz testing:

fe - -~ - - -
5=2=3LC Zevigion I
f - = o - -
e 7780, Zgwvisiee A

(2) FD 13555, Serisfon 1

-
“reject Atatbo~iivs

&. CAC York Iirective SOIUZU-I$=0750Z doted 11 Rpmil 1985,

3. irzenal Ixpenditrre Onder Yo.: 4L022-02
Lo TRlect of Teveloomest or Txperirest:

To derelor & mechanicn)] method of =zt
fixtzres, if ooy, for insuring windshlield securitr

=

5. IZEw=tory Shkmtch:

The sresect npthod of sttachine windsihields to LF shot emplors the use of
relewelld C~1i., Pvar since Jrrlewell wes firet nsed, occtelianel :-rp:a:-t_s fron
the fiel¢ have beer reteived of vindshield separetisc cocwmrring i Diom,

Irrestigetions by this ATsenal':t personnel have rvvealed tixt memy cf these
feilures can be stiriduted o res leskepe irto the vindsitielf becanse of
improper sbturation and iwproper cycleveliing, I= order to mirninise the
problen of L-proper syclewaliing, 2o impeet fixture has beer devised, and
irccrporeted izto shot mapnfecttre., Ciowever, even thocgh the Lmpest Jixture
irseres 3 mirirmur Soad streagt:, propellant gms "hlow-by" cen rtlill cause
windstield fedlgre. Iz order 0 minimise or elizizste the —roblem of imoroper
terrtion, elirizstion of the ‘cimt Detwesn windshiel: end shoi Dodr 21l e
tried. Turefore, to provide s windshielif wiick will mst emloy crievell,
hence, coe oz whith improper cbturatiom wiil hzve no effect, a3 steel Zrewm
windshield will b i-vestigsted as a posailble sobstitcte Jor the oresent
type. Iz conjunction withk this progrem, & second phase will be Inclmdec,

concerning comservatiom of triple alloy steels.

2t together “Eit ihe necessery
of the 0w LP sbt.,

-




Test ProcTex Caquert TAIIALD
N

Trarifopd Sreenal, T=ila. s T2e

6. Descrirtiop in Detall of Isocrov- prts ~rde irce last Provic- Cmou

To deter=die tle zlvantare of :sin; a drem steel dndshield before jun--
and 2es are prepared and tihe conservatlon poriion, iwo (2) desiszns mve beec
prezarsd., Altlouzh these desizs -cere Lol Tired under Test Prosran Zacmest
Th-T~119, the resulting data, z2ltlouk enli~hteacins, -me "»c:npb:u because

of samcle size.

a. Sleeve _esigr:

In t. iz design, Draf!d.:.\g T 10964 Revision *, the ‘lzreter of the
t;.r.dard S0 T27B7 P shot has been recuced by z desth of itcrorimetely (0N

lincer or sleeve of 1100 seriesz steel is forced over this smifoce 27

fir. ched mchined.-te-fhscstendars: shot conff-urztion,

In tiis design, Dradns TF 7760 Sevision 4, the orfve tap is msde
of triple zlloy steel wiile tae bocy utilizes 1100 series steel.
;. ] Tects:

lone

8. Chilect cf Test:

To deter—ine tie penetratdom whilities of the two (2) desipns subrdf: s
es compared to the star-ars dssizn.

¢. Precautiors in Handl Testing:

Kornzl safety mrecautions should be exercised in mdling AP sioct.

10, 2ecoz2nced Test Progsa:

a. A1l rounds are to bes fired against Zour (4. inches of ‘mmoremecus
armor plate set at an angle of 65° oblicuity. 3 06 o’

b, Tstablish a F3L for the reference and test rounds.

e wd —‘Pn\

c. Record pressures, velocitlies ‘m:.:..c end iz g).

d. Take photorraphs at the plate to revesl the nsture of the shot bresk—g.

8., 2lscord any other dste considered pertinent br ths Proc{ Xrectsr.

A-3
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OBJECT OF TEST: Tv Determine the DATE OF T®ST: 0 iy 957
Penmetrating Abilit.es YIRING FEORD ¥0. P-5c00¢
of Two Desiges Bevly SEXET - o 4 s
Submi tted as Compared AUTECRITY: OQOAC Work ireciive
vith the Standard SO -1 5 0I5
Design 50mm, T33E7 AP Dated _1 April _&°
Shot (U) WORE FIER PO. :30-TiS-CL

DEVELOPMENT: ORDBA-MIR
PROJECT MO.: PA-1-2

TXST PROGRAM RBQUEST 0. . PASMIC-O-1 8%
_MATERTEL ’
FUR : Jomm TLiOE), %c. 6129.
TUBRE omm TLOFL, Bo. 95,
MCURT Rock Islapc Proc? Moumt No
RECOIL: Mechanise, 155mm, M2l, ho. 123.
AMIATTIE

PROSECTILE: 90mm, AP-T, T33X7, ot Fo. RIQ 5-:.
S0mm, AP-T, T33X7, ot ¥o. PA-B-¥300.
Omm, AP-T, T33iE7, Lot Bc. PA-F-3900.
PROPELLANT: MP-M5, Lot No. Sm-B-62827-53, .054% wve:.

PRDER : M-58, Percussica, 300 gr.
CASE : Cartridge, T-28El, %Omm.
IESTRIENTATI ON -

Velocity Measurement-

Velocities vere msasured by firing through twe salemcid ccils &
kncwvn distance apart, wvired toc a counter-circoograph. Inowing the distance
from the muzzle to the first ccil, and from the seccad ccil tc the plsze,

allows the muzgzle and striking velocities tc be givem as reistive
velocities.

Pressure Neasurescat- .

3-1
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AFPENDX °
Compcsitice Iata of Fiate, Fciied
3omcgenecus, 3° x 72" x 72" (¥e. GLEBHIT-A).
Mamifacturer: U. 5. Steel
Specificatica ¥o. MIL-A-12550

Type Armor: Ralled Fomc Size 3 x T2 x Tc

Chemical Compositicm

c Ka P s S{ Me 3 n
21 1.7% .@s .07 .18 .56 L0005 .02
Jeat ¥o. TiM 538 Plate . 0188637-4 ™mick. 37
Actaal FEX: =
Charpy(Tesp. ft./1bs) Ambient 51, =2 ~0%? i3, a

Location Lt. Armor

D-1
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